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Abstract: The aim of this study was to explore the internal structure of an instrument assessing dental students’ confidence in their 
ability to communicate with patients in six specific circumstances (anxious, in pain, etc.) using exploratory factor analysis. In a 
Communication in the Dental Health Care Setting course at a U.S. dental school, second-year dental students in two years (2013 
and 2014) responded to the six items on a survey instrument. Of the total 123 students, 122 fully completed the instrument, for 
a response rate of 99%. Analysis of the results identified a unidimensional scale with regards to patient-specific communication 
self-efficacy and explained 74% of the total variance. The scale had good internal consistency reflected by high Cronbach’s alpha 
(α=0.929, 95% CI [0.907, 0.947]). These findings suggest the instrument may be a useful tool in assessing the development of 
patient communication skills in second-year dental students following a course in communication. Further exploration utilizing 
confirmatory analysis, determining predictive validity, and assessing convergent and discriminant evidence is warranted.
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Effective communication skills are vital for all health care professionals including dental practitioners. Studies have found that effec-
tive communication skills practiced by health care 
professionals enhance patient satisfaction, increase 
patients’ likelihood of following provider recommen-
dations, decrease patient anxiety and patient com-
plaints, and reduce malpractice claims.1,2 Therefore, 
prior to graduation and entering private practice, it 
is key for dental students to acquire adequate levels 
of communication self-efficacy with patients. 
Communication and interpersonal skills are 
one of the American Dental Education Association 
(ADEA)’s competency domains for graduating 
dentists3 and are part of the Commission on Dental 
Accreditation (CODA) standards.4 Previous studies 
have found that dental students’ communication skills 
were significantly improved with training5,6 and that 
dentists, dental students, and patients placed high 
value on practitioners’ interpersonal skills.7,8  Most 
but not all dental schools have distinct courses for 
teaching interpersonal and communication skills, 
using methods ranging from lecture and role play-
ing to experiential learning with standardized and 
real patients.9,10  
It is less clear how the attainment of interper-
sonal and communication skills is best assessed. The 
Dental Student Assessment Toolbox, a compendium 
of approaches to assessing the knowledge, manual 
and procedural skills, and problem-solving and 
critical thinking abilities used in U.S. dental schools, 
noted that four approaches—structured faculty ob-
servation, peer assessments, patient surveys, and 
standardized patient evaluations—were being used to 
assess students’ communication skills.11 More specifi-
cally, Theaker et al. reported on the development of 
an instrument for use by faculty and patients to as-
sess student communication skills.12 This instrument 
included a checklist for parts of the interview (e.g., 
introducing oneself, setting an agenda, and closing 
an interview) as well as communication skills (e.g., 
using open-ended questions, summarizing, avoiding 
jargon, using nonverbal techniques). Understandably, 
students’ self-assessments of their skills were not 
part of that instrument due to the limits of such self-
reports, which may include insufficient expertise to 
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from medical encounters (patients’ inability to speak 
during examinations and procedures and the need to 
cope with dental anxiety and fear).17,18 Similar to the 
Macy model, the Manitoba model’s assessments were 
based on dimensions of the encounter derived from 
focus groups comprised of clinicians, stakeholders, 
and students; those dimensions included being car-
ing and respectful, sharing information, tending to 
patients’ comforts, interacting with team members, 
and reflecting on experiences with team members.17 
These models remind us of several points to 
keep in mind regarding teaching communication 
skills in health professions education. First, cur-
riculum development based on the models must 
distinguish between the contexts of medical and 
dental encounters. Second, the models draw a dis-
tinction between substantive parts (e.g., opening, 
gathering information, and closing) of interviews 
and specific communication skills (e.g., being atten-
tive, using appropriate language, tending to patients’ 
comfort). Third, these models incorporate assessment 
of communication skills and particularly students’ 
self-assessment. Developers of the Manitoba model 
explicitly argue for the importance of students’ self-
assessments for challenging existing perceptions, 
highlighting contradictions between knowledge 
and practice, and motivating change of ineffective 
behaviors.17,18 However, although these models may 
help guide education in these ways, they do not ad-
dress learning per se. 
While asking students to assess their own skills 
may not be an optimal way to evaluate their acquisi-
tion of interpersonal and communication skills due 
to the nature of self-report, students’ perceptions of 
their own self-efficacy provide an alternative that 
may be useful. Self-efficacy has been applied to 
the learning of skills19-21 as well as dentist-patient 
communication.22-24 Self-efficacy, introduced by 
Bandura as part of his theory of social cognitive 
learning,20 is fundamentally the confidence one has 
in one’s own abilities in domains that may contain 
novel, unpredictable, or stressful features. Impor-
tantly, self-assessment should not be thought of as 
providing a true assessment of students’ ability or 
skill, but rather reflects their confidence in applying 
knowledge and skills. 
Calibration is an indicator of the difference 
between confidence in a specific situation and ac-
tual performance. While Bandura argues that being 
slightly overconfident is both common and adaptive, 
feedback can help students accurately calibrate their 
self-efficacy beliefs.20 Self-efficacy is not an indicator 
make assessments as well as the inability to reflect 
objectively on one’s own abilities. However, one 
study asked students to report their attitudes and rate 
their competence regarding communication skills.13
Sondell and Soderfeldt conducted a compre-
hensive review of dentist-patient interaction models 
that focus on the importance of effective communica-
tion.14 These researchers categorized 52 examples into 
empirical models (examining causal factors affecting 
communication) and normative models (positing 
standards for evaluating and improving communica-
tion). They found that most of those models had been 
developed for and pertained to medical encounters. 
However, medical and dental encounters differ sig-
nificantly from one another in that patient interviews 
in dentistry must also focus on delivery of treatment, 
the operatory setting for encounters includes equip-
ment and staff dedicated to treatment delivery, and 
patients must often communicate despite physical 
impediments associated with examination of the oral 
cavity. Overall, these researchers identified four em-
pirical models—one of which was based on self-ef-
ficacy—and seven normative models—two of which 
were based on a biomedical approach and five based 
on a biopsychosocial approach to provider-patient 
relationships. Despite their value in understanding 
factors affecting dentist-patient communication as 
well as evaluating and improving, these models lack 
frameworks for teaching communication skills to 
health care providers. 
In contrast, several models have been proposed 
for teaching communication skills to dental students. 
Some dental schools have adopted the Macy Foun-
dation’s model, which identified seven parts of the 
medical encounter (preparing, opening, gathering 
information, eliciting patient perspectives, educating 
patients, agreeing on treatment plans, and closing 
the interview) and focused on relationship-building 
skills and interview-managing skills.15 The Calgary-
Cambridge model in medicine also provides a frame-
work for teaching communication skills, simplifying 
parts of the patient encounter to initiating the session, 
gathering information, communicating during the 
physical exam, and closing the session.16 In adapting 
the medical model to dental education, Haak et al. 
focused on assessing students’ skills associated with 
each of the parts of the encounter, yielding a ten-item 
checklist derived from the 38-item Calgary-Cam-
bridge Observation Guide.16 Most recently, the Mani-
toba model, an adaptation of the Macy model, also 
focused on assessing students’ skills, but incorporated 
aspects of the dental encounter that differentiate it 
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Dental Health Care Setting course. The instrument 
was designed to measure student communication 
self-efficacy with patients in six circumstances. The 
instrument measured one construct—confidence 
in ability to communicate—across six specific 
situations. These six situations with their item codes 
were as follows: patients anxious about undergoing 
dental procedures (AnxPt), patients experiencing 
dental pain (Pain), patients needing to change their 
oral health behavior (BhvChg), patients with dental 
concerns (Concerns), patients needing information 
about their dental treatment plans (Plans), and chal-
lenging patients (depressed, distracted, disabled, etc.) 
(ChlngPt). The six-item instrument used a ten-point 
rating scale ranging from 0=not at all confident to 
9=extremely confident. 
Based on Bandura’s requirement that the items 
in a self-efficacy scale include domains relevant to 
the more global theoretical self-efficacy in which 
the research is interested26 (in this case, self-efficacy 
regarding second-year dental students’ communica-
tion skills employed in patient interviewing), the 
professional standards, course objectives, lecture 
content, simulated patient cases, and items for the 
scale were all consistent with one another. Content 
validity was enhanced through wording synonymous 
with perceived capability: “confidence in ability to.” 
The domains also represented heterogeneity in the 
extent of the challenges they represent for learn-
ers, resulting in situations that represented routine 
patients as well as anxious or depressed patients 
and patients in pain or in need of behavior change 
counseling. Preston and Coleman recommended a 
percentage scale for responses, usually taking the 
simpler form of discrete ten-point intervals or func-
tionally an 11-point scale (0, 10, 20, etc.); they argued 
that because people avoid extreme responses, the 
additional response options provide more variance 
for statistical analyses, which five-point scales are 
simply unable to provide.27 Because we have found 
that respondents usually prefer 10-point scales and 
that those scales have similar psychometric proper-
ties to a shorter seven-point scale, we chose to use a 
10-point response scale.
An exploratory factor analysis (EFA) was 
conducted to determine the dimensionality of the 
instrument and was used to provide evidence of 
content and construct validity. Factor analysis is a 
statistical procedure used to identify clusters of items 
that correlate, indicating they measure a common 
trait. In this way, factor analysis demonstrates that 
items measuring the same dimension will correlate 
of attitudes toward a particular subject, but rather the 
extent to which students believe they can do some-
thing well or successfully. The key to understanding 
an individual’s self-efficacy is in the specifics of 
the situation: identifying what is new, the lack of 
predictability, or the potential for stress. In teach-
ing, it is important to make sure learners not only 
understand the fundamentals, but also can apply their 
knowledge to solve more complex and challenging 
situations. Research in education, social cognition, 
and other applied fields has found that self-efficacy 
motivates learning, influences goal-setting and the 
choice of tasks, contributes to task perseverance, 
and is associated with self-regulation and reactions 
to negative feedback.19,25
Promoting communication self-efficacy early 
in dental students’ clinical training provides a founda-
tion for the successful acquisition and implementa-
tion of communication skills in a dental career. A 
systematic review of published articles on dental 
communication found a lack of psychometrically 
robust instruments to measure communication self-
efficacy in dental education.9 Therefore, developing 
an appropriate tool to assess the result of communica-
tion skills training is needed. The aim of this study 
was to better understand the underlying structure of 
an instrument developed to assess the self-efficacy 
of second-year dental students in a one-credit hour 
communication skills course. The course focused on 
communication skills required to effectively manage 
the concerns and treatment of patients in general, anx-
ious patients, patients in pain, challenging patients, 
and patients who need to change their behaviors. 
The instrument was aimed at assessing students’ 
self-efficacy in those specific circumstances. 
Methods
Since this study was part of curriculum devel-
opment in a course on communication in dentistry, 
the Institutional Review Board of the University of 
Kentucky College of Dentistry exempted it from 
further review. The instrument was administered at 
the first class meeting of the second-year course in 
communications at the College of Dentistry and again 
after all work had been completed for the course. The 
data reported here came from the first administration 
to two successive years of second-year students (2013 
and 2014). 
The communication self-efficacy instru-
ment was developed for the Communication in the 
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this item increases the internal consistency of the 
instrument. The internal consistency of the items was 
measured using Cronbach’s alpha (coefficient alpha) 
and item discrimination using item-total correlation. 
Results
A total of 122 out of the total 123 second-year 
students in the two years completed the instrument, 
yielding an overall response rate of 99%. One stu-
dent began the survey but did not answer each item 
and was not included in the analysis. The composite 
demographics of the two classes (N=122) were 52% 
male, 82% Caucasian (less than 5% each Asian, 
African American, Hispanic, and other), and a mean 
age of 25 years. 
The mean self-efficacy scores for each item 
were as follows: communicating with patients anx-
ious about undergoing dental procedures (M=5.89, 
SD=1.560), patients experiencing dental pain 
(M=5.87, SD=1.606), patients needing to change 
their oral health behavior (M=5.63, SD=1.560), 
patients with dental concerns (M=6.42, SD=1.620), 
patients needing information about their dental treat-
ment plans (M=6.05, SD=1.705), and challenging pa-
tients (depressed, distracted, disabled, etc.) (M=5.39, 
SD=1.545). All the items on the instrument were 
highly correlated with each other, forming a single 
tight cluster of items (Table 1). 
The Kaiser-Meyer-Olkin (KMO) measure was 
used to determine the sample’s adequacy. The KMO 
measure for this study was 0.89, which is considered 
an adequate determination of sampling. Bartlett’s 
Test of Sphericity was significant (p<0.001) and 
supported conducting an EFA. The initial analysis 
was conducted using WLSMV. The extraction 
commonalities were examined and revealed that no 
items had commonalities near 0, indicating all items 
contributed to the EFA. Kaiser criterion revealed one 
highly as compared to two items measuring similar 
yet divergent dimensions. The number of factors 
is an important element of evaluating the internal 
structure of an instrument and the internal structure 
of an instrument when considering construct validity. 
Furr and Bacharach pointed out that “content valid-
ity is an important form of evidence in the overall 
evaluation of construct validity.”28 According to 
these researchers, the most widely accepted current 
definition of validity in the field of measurement is 
“the degree to which evidence and theory support 
the interpretations of test scores entailed by the pro-
posed uses.” Therefore, validity is concerned with 
sound interpretations and conclusions drawn from a 
measure’s scores. In this study, we theorized that the 
instrument was a valid measure of communication 
self-efficacy and that all items were highly correlated 
with each other, demonstrated by responses to the 
test items that exhibited a unidimensional structure 
consistent with the conceptual definition. 
Since our rating scale cannot be assumed to be 
interval, the data were analyzed as ordinal. Weighted 
Least Squares (WLSMV) estimation has been found 
to perform better when data are categorical.29,30 
Therefore, a polychoric via (WLSMV) estimation 
EFA in Mplus 7.0 was carried out on the raw data. 
A parallel analysis on the polychoric correlation 
matrix using maximum likelihood (ML) estimation 
was conducted using IBM SPSS, version 22 (IBM 
Corp., Armonk, NY, USA). Three accepted criteria 
were considered to determine how many factors to 
initially extract: the Kaiser criteria, the scree plot, 
and Horn’s parallel analysis. 
Internal consistency (reliability) of the instru-
ment is related to the correlations among its items. If 
an item is weakly correlated with other items on the 
instrument, we can deduce that the item reduces the 
internal consistency of the instrument. On the other 
hand, if the item is relatively strongly correlated with 
other items on the instrument, we can deduce that 
Table 1. Polychoric correlations among items
 AnxPt Pain BhvChg Concerns Plans ChlngPt
AnxPt 1     
Pain 0.849 1    
BhvChg 0.659 0.761 1   
Concerns 0.652 0.724 0.610 1  
Plans 0.645 0.703 0.574 0.801 1 
ChlngPt 0.754 0.758 0.637 0.622 0.579 1
AnxPt=anxious patient; Pain=patient in pain; BhvChng=patient needing behavior change; Concerns=patient with dental concerns; 
Plans=patient needing information about treatment plan; ChlngPt=challenging patient (depressed, distracted, disabled, etc.)
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loading on factor 2 and plans cross-loading (Table 
3). The factor structure was examined and revealed 
high cross-loading on both factors, indicating that 
a one factor solution was tenable (Table 4). Based 
on these findings, no additional attempts to extract 
factors were attempted.
Results from this EFA suggested the structure 
of the instrument was one-dimensional with regards 
to patient communication self-efficacy under specific 
circumstances. The factor was named by applying a 
descriptive label. Factor 1, Patient and Circumstance-
Specific Communication Confidence, included six 
items that related to the students’ perceived ability 
factor with an Eigenvalue greater than 1. The scree 
plot showed one main factor prior to the bend in the 
“elbow” of the plot. 
In the parallel analysis, one factor was retained 
from the number of factors that existed above the 
crossing point of the two plots (Figure 1). Therefore, 
a decision was made to extract one factor in the first 
EFA (Table 2). To verify the decision of one factor, a 
forced two-factor rotation with WLSMV extraction 
and an oblique GEOMIN rotation were used because 
the factors seem to be correlated. The loadings under 
this rotation showed that AnxPt, Pain, BhvChg, and 
ChlngPt loaded highly on factor 1, with concerns 
Figure 1. Scree plot of actual Eigenvalues and random Eigenvalues from parallel factor analysis
Table 2. Pattern matrix with loadings for each of six items on one factor
Item 1 Factor*
Your confidence in your ability to communicate with an anxious patient (AnxPt) 0.877
Your confidence in your ability to communicate with a patient who is in pain (Pain) 0.940
Your confidence in your ability to communicate with a patient to change his/her behavior (BhvChng) 0.768
Your confidence in your ability to communicate with patients about their dental concerns (Concerns) 0.838
Your confidence in your ability to communicate with patients about their treatment plans (Plans) 0.827
Your confidence in your ability to communicate with challenging patients (depressed, distracted, disabled, etc.)  0.799 
   (ChlngPt) 
*Weighted Least Squares estimation in MPlus categorical specified. All loadings were statistically significant.
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Conclusion
The development of a valid tool to assess 
dental students’ communication self-efficacy under 
patient-specific circumstances is pertinent. This 
study found that the instrument tested demonstrated 
the potential for being an effective tool in providing 
to communicate with dental patients. This factor 
explained about 74.2% of the total variance. There 
were no factor loadings less than 0.760, with one 
item greater than 0.90. 
The instrument was found to have a high level 
of reliability (Cronbach’s alpha) (α=0.929, 95% CI 
[0.907, 0.947]), demonstrating that the construct 
adequately measured the communication items under 
assessment. The corrected item-total correlation was 
positive, consistent, and highly correlated, indicating 
that the item was consistent with the test as a whole 
(Table 5). The Cronbach’s alpha in the item deleted 
column tells us that the items are reliable and that if 
we removed any items, the overall internal consis-
tency would not be improved, further supporting the 
internal consistency of the instrument.
Discussion
This study involved a preliminary exploration 
of the internal structure of a new instrument, includ-
ing its reliability and validity, to assess second-year 
dental students’ confidence to communicate with 
patients in six specific circumstances. The results 
provided a number of useful outcomes in the context 
of the study sample focusing on confidence in com-
munication skills garnered from the course. First, the 
instrument had acceptable psychometric properties, 
with no indication of superfluous items. Second, one 
distinct factor was identified, which was labelled 
“Patient and Circumstance Specific Communication 
Confidence.” The results sustained the postulate of a 
unidimensional instrument. The factor was consistent 
with the intent of the instrument, which was designed 
to measure one latent variable under six patient and 
circumstance-specific categories. Specifically, all the 
items on the instrument were highly correlated with 
each other, forming a single tight cluster of items. 
This translates to the instrument being a valid mea-
sure of communication self-efficacy.
Dental educators can use this instrument to 
identify second-year dental students who do not feel 
confident communicating with patients in specific 
situations after taking the course. Dental educators 
then would take appropriate actions to increase the 
students’ efficacy perceptions with patient-specific 
communication item identified by the instrument. 
Further analysis of the instrument utilizing confir-
matory analysis applied to a new and larger sample, 
estimate of predictive validity, and convergent and 
discriminant evidence is recommended. 
Table 3. GEOMIN rotated loadings







AnxPt=anxious patient; Pain=patient in pain; BhvChng=patient 
needing behavior change; Concerns=patient with dental 
concerns; Plans=patient needing information about treatment 
plan; ChlngPt=challenging patient (depressed, distracted, 
disabled, etc.)
Table 4. Factor structure coefficients







AnxPt=anxious patient; Pain=patient in pain; BhvChng=patient 
needing behavior change; Concerns=patient with dental 
concerns; Plans=patient needing information about treatment 
plan; ChlngPt=challenging patient (depressed, distracted, 
disabled, etc.)
Table 5. Item-total statistics
Item Corrected  Cronbach’s 








AnxPt=anxious patient; Pain=patient in pain; BhvChng=patient 
needing behavior change; Concerns=patient with dental 
concerns; Plans=patient information about treatment plan; 
ChlngPt=challenging patient (depressed, distracted, disabled, 
etc.)
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valid data to determine successful communication 
training in dental school. Scores on the communica-
tion self-efficacy scale were validly interpreted as a 
measure of the students’ confidence to communicate 
with situation-specific patients. The results suggest 
that this instrument can help to inform the develop-
ment of appropriate patient communication skills of 
second-year dental students following a course in 
communication. 
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